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Abstract 
Emergency medicine plays a central role in the early recognition of patients 
presenting to hospital with sepsis. However, the epidemiology of sepsis in the Irish 
Emergency Department (ED) setting has not been described. The primary aim of this 
study was to determine the proportion of adult ED patients who meet the current 
criteria for uncomplicated sepsis. This cross-sectional study was performed in the 
ED of Beaumont Hospital, Dublin. The clinical records of all patients presenting to 
the ED over a four-week period were retrospectively screened to determine if they 
met the current Health Service Executive (HSE) criteria for uncomplicated sepsis. 
Overall, 3,585 adult patients attended the ED during the study period, with 152 
patients meeting the criteria for uncomplicated sepsis. The proportion of ED patients 
who met the criteria for uncomplicated sepsis was 4.24% (95% CI 3.57-4.91%). 
Introduction 
Sepsis is a clinical syndrome resulting from a dysregulated inflammatory response to 
infection characterised by a generalised pro-inflammatory cascade, which may result 
in generalised tissue injury1. It encompases a clinical spectrum of severity, including 
uncomplicated sepsis, severe sepsis and septic shock. While hospital statistics do 
not capture the underlying cause of death data in Ireland, in 2013 up to 60% of all 
hospital deaths had a sepsis or infection diagnosis2. It is in this context that the Irish 
government has launched a new national effort to tackle sepsis, involving a new 
national guideline2 and the first national sepsis summit which was held in Dublin in 
July 2015. 
Meanwhile, many patients with sepsis are admitted to hospital through the ED3, and 
a significant proportion of these patients deteriorate to septic shock4. Consequently, 
the Irish national guideline recommends that ED patients with a history suggestive of 
infection have sepsis screening performed2. Despite the importance of the ED in the 
early recognition of patients with sepsis, to the best of our knowledge, there is no 
published study on the epidemiology of sepsis in the Irish ED setting. The primary 
aim of this study was to determine the proportion of adult ED patients who met the 
criteria for uncomplicated sepsis (i.e. sepsis with no evidence of shock or any end-
organ dysfunction). The secondary aim was to determine the demographic and 
clinical characteristics of these patients. 
  
Methods 
This cross-sectional study was performed in the ED of Beaumont Hospital, Dublin. 
The annual census of the ED is approximately 50,000. The Beaumont Hospital 
Ethics (Medical Research) Committee approved the study.The clinical records of 
consecutive patients presenting to the ED over a one-month period (July – August 
2015) were screened using the HSE Sepsis Screening Form5. 
The clinical records were retrospectively reviewed within 24 hours of ED arrival. 
Sepsis was defined as clinical suspicion of an infection together with at least two 
features of the systemic inflammatory response syndrome (heart rate > 90 beats per 
minute; respiratory rate > 20 breaths per minute; temperature <36°C or >38.3°C; 
altered mental status; blood glucose > 7.7 mmol/L in a non-diabetic patient; and 
white cell count <4000/μl or >12000/μl)2,5. Only the initial observations on ED 
presentation were used in this study. 
Data on patient age, gender, heart rate, respiratory rate, temperature, Glasgow 
Coma Scale (GCS) score, blood glucose, white cell count, presence or absence of 
diabetes were obtained from the clinical records. Where one or more of the systemic 
inflammatory response syndrome (SIRS) criteria used to diagnose sepsis had not 
been recorded for an individual, the diagnostic criteria were applied to all available 
data. 
Data was analysed with descriptive statistics and reported as frequencies, 
proportions, percentages, medians and interquartile ranges (IQR). Point estimates 
(p-values) and interval estimates (95% confidence intervals [CIs]) for the proportion 
of patients who met the criteria for sepsis and the prevalence of sepsis were 
calculated. The Mann-Whitney U test was used to examine whether there was a 
significant difference in the underlying age distributions of ED patients with and 
without sepsis, and whether there was a significant difference in the age distributions 
of the male and female patients who met the criteria for sepsis. The chi-squared test 
was used to examine whether gender and sepsis status were independent. 
A p-value of less than 0.05 was considered statistically significant. Analyses were 
performed using Microsoft Excel and Statistical Package for the Social Sciences 
(SPSS) version 21.0 (IBM, 2012). 
  
Results 
Patients who met the criteria for uncomplicated sepsis 
Overall, 152 of 3585 ED patients met the criteria for uncomplicated sepsis which 
represents 42.4 patients with uncomplicated sepsis per 1000 ED attendances or 
4.24% (95% CI 3.57 - 4.91. Table 1 shows the number of SIRS criteria met by ED 
patients who met the criteria for uncomplicated sepsis. There was a significant 
difference in the age distributions of ED patients with sepsis and those without 
sepsis (p<0.001; Table 2); patients who met the criteria for sepsis were on average 
older than those who did not. There was also a significant difference in the gender 
distributions of ED patients with and without sepsis (p=0.01); 61.2% of patients with 
sepsis were female whereas 50.2% of patients without sepsis were female (Table 2). 
There was no statistically significant difference between the underlying age 
distributions of the male and female patients who met the criteria for sepsis at the 
5% significance level (p=0.08). 
 
Regarding the SIRS clinical features, the median heart rate was 104 beats per 
minute (IQR = 89-113 beats per minute), the median respiratory rate was 18 breaths 
per minute (IQR = 16-20 breaths per minute) and the median temperature was 
36.7°C (IQR = 36-38°C). Twenty–two patients (14.5%) who met the criteria for 
uncomplicated sepsis had an altered mental status. The median blood glucose was 
7.6 mmol/L (IQR = 6-9 mmol/L) and the median white cell count was 14.5 x 109/μl 
(IQR = 12-17.5 x 109/μl). 
 
Suspected Source of Sepsis 
The most common suspected sources of sepsis were respiratory and intra-
abdominal (Table 3). 
 
Patients transferred to the intensive care unit (ICU) 
Six patients with uncomplicated sepsis and a median age of 60 (IQR = 46.5-77.8 
years, range 42-80 years) were transferred to the ICU for further management. The 
suspected sources of sepsis in these patients are outlined in Table 4. 
 
Discussion 
There is currently no published study on the epidemiology of sepsis in the Irish ED 
setting. The primary aim of this study was to determine the proportion of ED patients 
who met the criteria for uncomplicated sepsis in an Irish hospital. We found that the 
proportion of ED patients who met the criteria for uncomplicated sepsis is 4.24% 
(95% CI 3.57-4.91or 42.4 sepsis patients per 1,000 ED attendances. Our study of 
3585 patients is more than three times the number of patients required to estimate 
the prevalence of sepsis in the ED with 95% confidence and allowing for a 3% 
margin of error (1,067 patients). However, given that all the clinical measures 
required to diagnose sepsis had not been recorded for each patient, it is possible 
that our study reports a slight underestimation of ED sepsis prevalence. Of the 152 
patients who met the criteria for uncomplicated sepsis, for example, 8.6% of the 
SIRS criteria were unavailable, of which capillary glucose was the most common 
missing SIRS criterion (6.3%). Approximately 12% of ED patients with sepsis 
develop shock within 48 hours of presentation, and of these more than half develop 
shock after the first 4 hours of ED arrival6. 
ED patients with uncomplicated sepsis have a reported crude in-hospital mortality 
rate of 4.1%7. As many patients admitted to the ICU with sepsis are referred from the 
ED3, the ED plays a central role in the early identification of patients with sepsis, 
followed by risk stratification for severe sepsis and septic shock, initiating 
resuscitation and treatment, and ensuring the correct onward management of 
patients identified with sepsis. Despite this key role, only two studies have 
investigated the ED epidemiology of uncomplicated sepsis7,8. A UK teaching hospital 
ED study reported that 2.1% (123/5,832) of ED patients met the criteria for 
uncomplicated sepsis6, which is lower than found in our study. Meanwhile, a UK 
district general hospital ED study reported that 4.3% (95% CI 3.3-5.2%) of ED 
patients presented with sepsis8, which is similar to what we have found. In contrast to 
our study, the latter study was conducted over two one-week periods, six months 
apart8. 
There is increasing interest in gender dimorphism in sepsis9. In general, males have 
a higher risk of developing sepsis than females, regardless of age9. However, we 
report a significantly higher proportion of females who met the criteria for sepsis. We 
found that although more females than males met the criteria for sepsis, the age 
distributions were similar (i.e. the results were not skewed due to a relatively larger 
number of elderly female patients). In the UK teaching hospital ED study, 65% of the 
patients with uncomplicated sepsis were males7; in the UK district general hospital 
ED study, more females (53%) than males (47%) met the criteria for uncomplicated 
sepsis8. Therefore, there seems to be an inconsistent relationship in terms of gender 
differences in patients with uncomplicated sepsis. We hypothesise that gender 
differences in this patient cohort may be due to differences in the characteristics of 
the local patient population within the ED catchment area or the study populations in 
the published literature. 
An international task force recently published new definitions for sepsis10. However 
most of the data used to derive these new definitions were extracted from patient 
databases in hospitals in the United States (US), and have not been prospectively 
validated anywhere10. This study employed the current ED screening tool for sepsis 
recommended by the HSE5. The findings are hypothesis-generating (e.g., the 
identified gender difference in the proportion of patients who met the criteria for 
sepsis) and these could form the basis for future studies to investigate the 
pathobiology of sepsis. 
This study has some limitations. Firstly, we used the original four SIRS criteria (heart 
rate > 90 beats per minute; respiratory rate > 20 breaths per minute; temperature 
<36°C or >38.3°C; white cell count <4000/μl or >12000/μl), in addition to suspicion of 
infection, for case finding as recommended by the national guideline. However, the 
SIRS criteria lack specificity for the diagnosis of sepsis in the ED setting because 
infections account for only a quarter of adult SIRS patients11. Secondly, our case 
finding was based on the clinical record documentation of a history suggestive of an 
infection. Therefore, any misdiagnoses by clinicians would alter the reported 
prevalence figures. However, by using this method we have enhanced the external 
validity of the study because it is reflective of actual clinical practice. Other 
commonly used methods of case finding patients with suspected or presumed 
infection in the published literature on sepsis include identifying patients who 
received antibiotics or identifying patients who underwent body fluid 
cultures12. However, a major limitation of these case finding methods is that there are 
certainly ED patients who are subsequently diagnosed with an infection who may not 
have had body fluid cultures performed in the ED or who may not have received 
antibiotics in the ED, and there are other ED patients without infection who receive 
antibiotics or undergo body fluid cultures in the ED. Thirdly, the approach we used to 
identify patients who met the criteria for “‘uncomplicated” sepsis (the six general 
variables) is just one of a suite of three approaches recommended to identify sepsis 
in patients with infection, namely: the six general SIRS criteria; at risk of neutropenia; 
and at risk of immunosuppression. It is possible that by using only one of these 
approaches, our study reports an underestimation of ED sepsis prevalence. Fourthly, 
as cross-sectional studies only provide a snapshot of the disease prevalence at a 
given point in time, it is possible that the ED prevalence of sepsis may be different if 
it were measured during another time frame (e.g., during a winter month) or over a 
longer time frame. 
This study found that the proportion of patients in an Irish ED who met the criteria for 
uncomplicated sepsis was 4.24% (95% CI 3.59-4.94) which is similar to that recently 
reported in the UK. This finding translates to approximately one in every 25 patients 
attending the ED meeting the criteria for uncomplicated sepsis. Integration of sepsis 
recognition and resuscitation pathways into existing care escalation pathways will be 
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